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Means for Solution It is constituted by the linear metal fiber complex 100 which, consisted of 
metal matrices, such as a core material and aluminum, such as a carbon fiber, an alumina fiber, a 

ron fiber, a ma er, and ah inorganic fsbe f 

metal matrix of the metal fiber complex 100 and the good parent metal 301 of adhesive joint 
<*< t v-w <\ < ^ t le to if o p!ex 100 is used as the aggregate of the member made 
iposste ) 



Claim(s) 

Claim 1 < , * < 

5 ase n < ten xo s >act x by using the inear fiber reinforced composite materiel containing 

i XO IS XX < 'i ! - 

Claim 2 1 * ' -J cox. osoe mote <. s said fbrr rnnfor^d ui i t <. ^ ! ^ 

overed with tlx affix < 3 refractioi configuration, and is covered with said 

ngreoient is . t > >^ j i rof i ber reinforced composite materiai according to ciaim 1 
t y b derground into said base materia !t (1 1 ) < is g i 5 > 

Claim 3 The ingredient for holding said matrix and the crookedness configuration of said fiber 
o v 11 - ^ * o - <j member made from a fiber ieinfor< sit f ria 

» > o < a < \ ' od by being the same quality of the material. 

Claim 4 The ingredient for holding said base material and said matrix, or the crookedness 

j x ^ t . » v^d composite material is a member made from a fiber reinforced 

composite material according to ciaim I, 2, or 3 characterized by being the same quality of the 
material. 

Claim S T ie i ibar reinforced composite material according to claim 1, 2, 3, 

. mgtodiont or said base materiai for holding said matrix and the 

crookedness configuration of said fiber reinforced composite materiai being a metal or an alloy. 
Claim 6 The ingredient for holding said matrix or the crookedness configuration of said fiber 
reinforced composite materiai is a member made from a fiber reinforced composite materiai 
according to claim 5 characterized by a melting point being a metal 1300 degrees C or less. 
Claim 7 Two or more fiber reinforced composite materials covered with two or more fiber 
reinforced composite materials or said ingredients in said base material are members made from a 
fiber reinforced composite material according to ciaim 1, 2, 3, 4, 5, or 6 characterized by being 

Claim 8 The member made from a fiber reinforced composite material according to claim 1, 2. 3. 

\, 5, 6, or 7 ch ermmg ing the empty capsid in said base material. 

Claim 9 a nembet made from a fibet elnforced compos ! 

s < on, i diameter being ceramic 0.01-mlcrometer or more particle 350 

micrometers or less. 



Detailed Description of the Invention 
0001 

Field of the Invention This invention relates to the member made from a fiber reinforced 

iposite ma ites to the membet mace frorr a fib reinforced xxxslte mai < 1 

< t i ' A . ) i } > -spec ally. 

0002 

Description of the Prior Art Conventionally, the composite material which gives a desired 
petlx ! ssimita nate a* is v»scd The e is e inforced m FRM:Fibe» 

- i < n sue! a km num.. ircr 1 esh 1 

♦ thenin be such as a carbon fiber, an alumina fiber, 
and a boron fiber, a whisker, a filler, etc. in composite material, and it Is used as a lightweight 
strengthening member. The model perspective view of a strengthening fiber metal is shown in 
drawing 9 . in this drawing, a sign 11 is a metal matrix and signs 13 are reinforcement, such as 
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< ' d n mi skm, a n lei 

0003 A fiber reinforced metai as shown in drawing 9 fabricates profo < i 1 

o hm d.stnbutec arm s maru 5 rem eo noim-mrr I m 1 

to this preforming. However, since dispersion may arise in a oropertv ck ig on the c ientat on 

, e« ( -m s i n-m i m i w m ut t < { i 

manufacture approaches, such as makin i ty distf e strengthen! 

suoersomo wave etc. 
0004 

Frobiem(s) to be Solved by the Invention However, f ,< m " < o ^ 

i , >t v „ \ I jv the conventional manufacture approach had industrially the 

t ) J- lo>wu ^nree t wps oecesca t ; ^ r ^ oov t ^rr 

v ' e the adhesive joint nature (wettability) of reinforcement, such 

„s vt « i ;t n , r < > - nicke', a hiler, and a metai matrix is bad, there was also a trouble, 
s - ) m I ao up. 

0005 This invent-on =s made sn view of the above- mentioned conventional trouble, and asms to let 
structure for a big member also offer easily the member r <. •> vO v » <e 

u , * j ! m 1 - • 1 1 1 h d ' - f i ! s let > i ' n 

property. 
0006 

Means for Solving the Problem in order to soh e the al I v \ I \ 

f t } i no f ui wOnv« rl no cla t ' ' -re itr 

, ( to ! o a na; x by using the linear fiber reinforced composite material containing 

ht K ft i 1 

0007 Moreover, the fiber reinforced composite material by which said fiber reinforced composite 
t > ! t. til 5 in j edsen for h idirg a c m r t a jm< on n M - n t < ltd 

from a fiber reinforced composite material according to claim 1, and the member made from a fiber 
reinforced composite material concerning claim 2 is covered with said ingredient is laid 
underground into said base material in the condition of having been crooked. 

0008 Moreover, an ingredient for the member made from a fiber re forced con t > 
concerning claim 3 to hold sale matrix and the crookedness configuration of said fiber reinforced 

t i ' ■ {- e n ' noer n ade mom a fiber reinforced composite material according to 

claim 2 Is the same quality of the material. 

0009 Moreover, an ingredient for the member made from a fiber reinforced composite material 

i ; re ik sat) matrix o 1 ► s *■ r 

j i . < t n i i u. i c << f it. ope t 

mateoa! according to claim 1, 2, or 3 Is the same quality of the material, 

00 2.0 Moreover, an ingredient or said base material for the member made from a fiber reinforced 
v f ite materi < mning ciain 5 to hold said matrix and the crookedness configuration of 
. i i ih n t nre m«ue ftt r e> _ s or. composite 

material according to claim 1, 2, 3, or 4 is a metai or an alloy. 

001' ! mi! r urttmni tor tfc wemb< adt- ( o ? f I t rc« 

mi- ^ am 6 to ho c said rnau ^ re f < f u 

l atei al in the member made from a fiber reinforced composite material 

according to claim 5 is a metal 1300 degrees C or less. 

001? Sonet N ' fora com site materials by w t th« nembe made 

i r ii „cnv.crriH.g cir t \ or more fiber 

relnforceo composite materials or said Ingredients if said base material i the member made from 
fib* f , > 3 f ste a according to claim 1, 2, 3, 4, 5, or 6 are. arranged by parallel,. 

0013 i yve n the member nade from a fiber reinforced composite material according to claim 
I, 5, c reor I mem nade from a fll r f i nr. ft 

1 ^ *. -en v> : s s intermingled in sard base material. 

0014 v c mcmoo mane *rom a fiber reinforced composite material concerning 
i if f<^i, c an ) * ^ t 5 

diameter of said empty capsid is ceramic 0.01 -micrometer or more particle 350 micrometers or 
less. 
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0015 In the member made from a fiber reinforced composite material -concerning claim i of this 
<- ^ r^eb^ruf.-iii itit^e mm \ w .mk ^ I - s " ? 

composite material containing fiber as the aggregate, a fiber reinforced composite material high 
uensity a sine - ihtweight me rjidity f ~ l e memoer made frc n * )< 
omposite mat* t < n carried t lightweight M 

tt t r * ! 'v iU c- mfoimiy arranged n tbt oase t a ! • v the 

property of a fiber reinforced composite material , the member made from a fiber reinforced 
>mpos!t i uniform p ;>perty can be obtained. Furthermc i t t 

from t t ! 'an oe man jfa f r 

the base materia! which arranged the fiber reinforced composite material and was fused there, it 
5 I v. ' ) e * <. m 1 f ! <_ i < f </ it 

0016 onponio rratc i ' 

o\ 1 M <> em< - ado noe> a bDumem\mecd compc- m v * % % 
» t km i m , f e f -i ti: corfiou-a t 1 b < 

underground into the base material m the condition of having been crooked. Thus, since the 

Cb 'b 1 *! tcirfr v r t s 
rigidity is strong » - even if it makes a fiber reinforced composite material crooked, the 
!( i od -,v , ! i j Therefore, since the member made from a fiber reinforced 

omposite -sale ; can be manufactured where a fiber rein reed composite mat ked 
the member made from a fiber reinforced composite material of a crookedness configuration can 
be manufactured easily. 

0017 Moreover, in the member made from a fiber reinforced composite materia! concerning claim 
the I; gredient ? > I aiding a matrix and the crookedness configuration of a fiber reinforced 

i t e juaftty of the material. Moreover, in the member made from a fiber 

to! «v» n - - ' tope e >n » i ,00 c ai * 4, the ingredient tor holding a base material, a 
t i it n bo sob mo runiorccd „cr r< aterto " me same 

quality of the materia!, if it is the same quality of the material, since adhesive joint nature 
, > u ' ca maintai \ reinforcement. 

0018 Moreover, it is desirable for the ingredient or base material for holding a matrix and the 
crookedness o i scioi of a fiber reinforced composite materia! i the member made from a 
fiber rein-fort > site material concerning claim 5 to be a metal or an alloy. As far especially 
the mgredi f< i idsng a natrix o the crookedness configuration of a fiber reinforced composite 
materia the member made from a fiber fo i m ' ' \ ait n t i 

e* *o!e f a meitsi poi x * to be a metal 1300 degrees C or less. 

0019 Moreover, in the member made from a fiber reinforced composite materia! concerning claim 
7. two or more fiber reinforced composite materials covered with two or more fiber reinforced 

• - t g-edit nts ,n a base material are arranged by parallel, respectively. 

Therefore, the reinforcement to the force from specification can be increased according to the array 

0020 Moreover, in the member made from a fiber reinforced composite material concerning claim 
t » > m > s m 1 t material When empty capssds, such as a ceramic 
particle, are mixed as me aggregate into the base material, including a fiber reinforced composite 
« *u v * ' n a fiber reinforced composite materia! becomes lightweight, 

a unvainint i 

0021 Furthermore, in the member made from a fiber reinforced composite materia; concerning 
3 ) - an empty capsld is ceramic 0.01-micrometer or more parade 350 

ni f - ig a ceramic particle mix in a base material, the member made from 

a fiber reinforced comnosst.e materia! excellent in abrasion resistance can be offered. 
0022 

Embodiment of the Invention Next, the gestait of operation of the member made from a fiber 
reinforced composite material of this invention >s explained to a detail with reference to a drawing 
m owe; oi the 1st operation gestait, the 2nd operation gestait, and the 3rd operation 
g«stalt. 

0023 1st operation gestait In the member made from a fiber reinforced composite material of 
t compos te^ 1m -on r ■> > i e^ \ 
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strengthening member. Drawing 1 is the model sectional view (a) and model perspective view (b) 

npiex used 1 t n gestalt t - i 1 >mple 

< ' -hleuth.' - * opposite i ateria - ai 5 s i in drawing 
fibrous nate < and a !i - ater j fib ateria ?die, or a Hn< i ! 
n mm * . , 1 m. . > b n i j -n n f 0 * me , *m^m<o r >t ' 
nateria! Dund satrix 103 a cable to a matrix, and a shov Rawing (b) 

'on m< - moo a I re a a w.re. Mcreove , as snao 1 ' ?*-,-><. 
" < . , > r 

0024 H^h m.. si<nasaca't " * 3j ^ s << fx ftk 

organic fiber, and an inorganic fiber, is used for the core n m » < o e < t n 
v o • * \ ^ w r ts a Icy etc e> _n»ed for the metal matrix 103. in addition, as for 
v i x ia. r ^ N v u aaie 'or a melting point to be a metal or an alloy about 1300 

00, *, s r*wuc d ronti lueesly tnc line to which the metal fiber complex 100 serves as a 

core m m . a to . oi < p - i 2 * s i re pressurized interio att 

pars basiiaris ossis occipitalis of the sinking-in rub 201 which has the metal matrix by which 
' . 'n } ' ! - - n i l u . lito ( < <*' b >H S ' t U i 
<- < t- < ,> ,ti x i'v m m e h -sa-es,, ed out with the converging * tion 0.' f rm< d "ear the 
i * r r it. t f a o i d 0( f above-mentioned sank 

it i fc. the meltirg s>n« t,n in met m I ^ if b tm< m 

v i « v oj h v v em < o< _< no . < 100 with which it sank in from the outlet seal section 20? 

N M Th i< ' me the manufactured metal fiber complex 100 contains 
i ( < i m i < emcrt it serves as high intensity and a light weight, 

00.-6 jpecUve vie s * nl from a fiber reinforced 

a i >os h -'I. >ncern t g the Is! ope at > a stalt f this invent on and a side ele\ t m b 
and (c). In this drawing, member SQOmade from fiber reinforced composite material a of this 
operation gestalt consists of metal fiber complex 100 mentioned above as shown In drawing 3 (a), 
^ , i mo , h \ t i i < ! ' * n i in m m> ( or le 

is used as the aggregate of member SOOmade from fiber reinforced composite material a. In 
addition,, as for a parent metal 301, it is desirable that it ts the good metal or alloy of the metal 
matrix 103 of the metal fiber complex 100 and adhesive joint nature (wettability) mentioned 
above. Moreover, in order to raise more the adhesive joint nature of a parent metal 301. and the 
metal matrix 103, surface treatment, such as plating and flux, may be performed to the front face 

0027 Member 300macie from fiber reinforced composite mated; £ ilsopera.fi estaft 

, s eta nber complex 100., and is manufactured by infiltrating the 

s i ! me 1 N Rigidity as opposed to / according to the array direction of 

the metal fiber complex 100 / the force from specification in manufactured member 
300made from fiber reinforced composite material a is strengthened. For example, the 

j v i * i a 1 c >t •>* *n" meta! fiber complex 100 is 

strengthened with member BGOmade from fiber reinforced composite material a shown In drawing 
- t, f\ nn •> i< m > .o i ' drawing 3 (b), these may be used as one by piling up two or more 
member eOOmade bom fiber reinforced composite materia! a. or piling up two or more member 
300rnacle from fiber reinforced composite material a so that the array directions of the metal fiber 

i >! m "> e- ' as esptctiveiy as snown in drawing 3 (c). 

0028 Hmeo\m, i i r \ n r 

manufactured,, two or more metal fiber complex 100 may be arranged in three dimensions, and 
you may sink m the parent metal 301 fusee to this. At this time, two or more metal fiber complex 
> <mv ! <. , - i n < cross mutuaiiy only not 1 d < ' ( t 

i i ^ ^ Uv. 1 a " r r a i >\ 

of the array of the metal fiber complex 100 -- carry out for arr>. g 

1 s partially good also as roughness and fineness. Furthermore, the 

if! x < i <-ay be used 

0029 As explained above, since the metal fiber complex 100 of high intensity Is used as the 

j SOOmad em fiber rein ed compo ite material a, by member 300made 

t it' t,du""t < "^''v f 
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from specification can be increased according to the array direction of the rnetal fiber compiex 100. 
or., rot o 1 30 s it _ i en tx 0 t tx ot 

L -s x ) f <■ 1 o , od Moreover, i f t 

SGGmade f 5rn be tforc c i ; > ai a can also be hanged on the whok tia 

bv hang g th r of the metai fib complex 100, or making the metai fiber compiex 100 

f no o > i o to ccwrtd reinforcement. Furthermore, since 

^«->mm MC'w^auU i -e '--ernes omp ositc mate- ai a co< t 1 ^ tu 

method of infiltrating the parent metal 301 which arranged the metal fiber compiex 100 and was 
t .^v i here o.o i lure easily the member made from a fiber reinforced composite 

0030 2nd operation gestait Since it is manufactured a Sine or in the shape of a wire as shown in 
drawing 2 , even if toe metal fiber complex 100 tends to be crooked for ft and used for the metal 
fiber complex 100 used by member 300made from fiber reinforced composite material a of the 1st 
i\k f t u ' 'to r a destred configuration with the elasticity at the time of 

t * t t u ^ << 1 1 n k \> icnmicfd » > f i i 1 n < h« 

, v \ , . > t e Ua 'o holdmg the crookedness configuration of the metai fiber 

v* i, n m tht 1st operation gestait was covered with tits 2nd operation 

gestait is used, 

0031 11 • -v- nal view showing metai fiber complex IOOwith metai coat. 1 
m< 1 ^ i 3bon gestait. In this drawing, the same sign is given to the part which 
overlaps drawing 1 (1st operation gestait), and explanation is omitted. In drawing A , a sign 401 is 
a metai coat and corresponds to "the ingredient for holding a refraction <.<> m * * m 

In addition, as for the rnetal coat 40.1, it is desirable that they are the metal matrix 103 and a 
wettability good metai. 

0032 i » > for which the melting saturator shown in dra<Ai"c 5 for mat ufacturin \ meta 

> x i , pod with the covering furnace 50 itm > if ' s 1 ) - > 

into the core material 101 in the metal matrix it is manufactured by covering the metal fused at 
the covering furnace SOI to materia! (metal fiber complex 100). Thus, mat ifact « 1 1 tai 1 ' • 
< (v - t . i r v i i r < . ~ t <n strong and is crooked, since 

the metal coat 401. is covered by the front face. 

0033 Drawing 6 is the perspective view showing the member made from a fiber reinforced 
composite material concerning the 2nd operation gestait of this invention. In this drawing, the 
same sign is given to the part which overlaps drawing 3 (1st operation gestait), and explanation is 

« 1 Ami i' f m 1 her i f^ td composite material b of this operation gestait 

< it consists of meta! fiber compiex 100' and the parent metals 301 which 

w.,t i v v v ^ < \ 100' is used like the 1st operation gestait as the 

aggregate of member 300made from fiber reinforced composite material b. in addition, as for s 
parent metal 301, it is desirable that it is the good metai or alloy of the metai coat 401 of the 
* N < c *« nv nt nat ire ( vettabiiity) mentioned above. Moreover, in 

t < joint nature of a pa e >! n eta! 301 and the metai coat 40.1, 

surface treatment, such as plating and flux, may be performed to the front face of the meta! coat 
401. 

0034 - m - - ;"i' f iruO composite nate- r f this t resit ah 
jrranges super! r< etal fiber >mplex 100', as shown in drawing 6 (b),. and if is 

k» 1 1 v v fc meta! 301 fused from it. Moreover, as shown in drawing 5 

(D), these may De used as one by piling up two or more member 300made from fiber reinforced 
composite materia! b. Moreover, in case member SOOmade from fiber reinforced composite 

v v o ^ <d it f K) N ! ' ) 

dimensions, and you may sink in the parent metal 301 fused to this. 

0035 Since the meta! coat 401 Is covered with this operation gestait by metal fiber complex 100' 
used as the aggregate as explained above, rigid \ s tr 

complex 100' crookeo, tee crookedness configuration is held. Therefore, since member 300rnade 
from f .v ■ nf ret c mposite materia! b can be manufactured where metai fiber complex tOO 1 is 

nemm $ Omade from fiber reinforced composite materia! b of a crookedness 
configuration can be manufactured easily. 

0036 3rd operation gestait In member BOOmade from fiber reinforced composite materia! c of 
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the 3rd operation gestait, HghtweighWzation of member 300made from fiber reinforced composite 
f a c f i t - e x i "0. f i ! ^ n it \ 

100,100' of the 1st and 2nd operation gestagen foam, making air bubbles (void) intermingled or 
making en i ) fliers, si asce tics, if ermin ec n addits\ ^ore<. 

* -> * •> c ^ e f e^>pt\ r^n^ «u^n as ceramics, are inreroiinoied in a 

00 Si . _\>pective view showing the member made from a fiber reinforced 

composite materia! concerning tne 3rd operation gestait of this invention. Member 300msde from 
r < t- ?kot*n^\. i i t f Ui n u 



, i l«* • u. i _ -nber 300made from fiber reinforced composite materia! c 

j th ti e members 300a and 300b made from a fiber 
reinfora ; c > 1st and 2nd operation gestaiten, it becomes very weak to 

, en ** <.< v., ssnce it has the metai fiber complex 100 for reinforcement, 
or 100' inside, reinforcement can be maintained. 

0038 As < i ve ; since it has the metai fiber complex 100 or 100' as the aggregate and 

t! i ceram < empe, . apsid '01 s intermingled in the parent metai 301, member 300made from 
. id ( of this operation gestait can off c o \> > i 

! -.it,.! on Mo'oovet s oce abrasion resistance !<- o v t. < umber 300 raae 
lie ! o i oatena! c >r ■which the ceramic empty capsid 701 was mixed can 

t * o i on oo >b in addition,, the filler which has fire retardancy instead of a 
ceramic empty capsid may be used, 

0030 d - : v '» , v ' . v • - the members 300a 300< made fron e f cornposit< 

i * » vi i m co sben gestait are used for RTN force MENTO, such as a front 
bumper of the vehicle shown with the sign 301. of drawing 8 . Iri addition, ingredients, such as 
,OMf >\\ > i m.o t\«.. . no n osi was used with the above-mentioned operation gestait as a 
coat (metai coat 401} for holding the matrix (metai matrix 103} of metal fiber complex 100,100', 
l k i i ->) ) «f tne members 300a -300c made from a fiber reinforced 

not tn i ! . the crookedness configuration of metal fiber complex 101'. 
0040 

Effect of the Invention As explained above, according to the member made from a fiber 
n t t has into the I >a . il the matrix b\ 

reinforced composite materia! — nigh intensity and since it is lightweight or i * < 
ien nack ?d composite material strength© i « 

earned out lightweight . Moreover, If the fiber reinforced composite material is uniformly 
ai - the o al uniformly the property of a fiber reinforced composite 

master at then ib* made from a fiber reinforced composite n r < t 

be obtained. Furthermore, since this member made from a fiber reinforced composite material can 
be ma ' t ;d by i < asy method of mfHt<at<r y f i I i <■ t <. •< « i 

* n* •» > i v i v i md was fused there, it can also manufacture easily the member 
made from a fiber reinforced composite material with big structure. 

0041 Moreover, tne fiber reinforced composite materia! which a fiber reinforced composite material 

is covered with tne ingredient for holding a refraction configuration, and is covered with this 

. > ,< oi - - - v , io mto tht_ base material in the condition of having been crooked Thus, 

vounng s covered by the fiber reinforced composite material used as the 
0- f nt o t f r 1 , 3 f lie t t v i 

I * cmov i no -> i < T« erUo-e, since the member te fron b< r n i tfon < j 

^ t >. v >o e J f V '0 i < , O f ' > s 0'r> k" ! X 

the member mode from a fiber reinforced composite material of a crookedness configuration can 
b iia ! 
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Drawing X It is the model sectional view (a), (c), and the mode! perspective view (b) showing the 
iv.. fiber com \ sed vthe 1st operation gestae. 

Drawing * i 5 showing the melting saturator for manufacturing the metal fiber complex 
used with the 1st operation gestait 

Drawtnq 3 They ere the perspective view (a) showing the member made from a fiber reinforced 
< ( . s . tii? 1st operation gestait of this invention end a side elevation (b), 



Drawing 4 It i: 
Drawing 5 It i: 

Drawing 6 It i: 

r < - - - . i m 
Drawing 7 It i: 
materia; concer 
Dra%ving 8 It i; 



sestait 
tlon qestaii 



onai view showing the metai fiber complex with a rm 
ia the melting saturator for manufacturing the metai 



tal ■ 



■nber made from e m. _ ■ t _v composite 



spective view showing tb 
2nd operation gestait of this invention. 

jwing the member made from % f'i forced composi 

3rd operation gestait of this invention, 

ianatory view showing the member made from a fiber reinforced compos 
\ used for the bumper of a vehicle. 

el perspective view showing the conventional strengthening fiber metal 



Drawing 9 It is t 
Description of Notations 

v 1 ( )" M < 

101 Core Materiel 
103 Metai Matrix 

, >> made bom a fiber reinforced composite material 

301 Parent Metai 
401 Metai Coat 
701 Ceramic Empty Capsid 



Drawing 1 
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Drawing 3 

7] i;i«oisx)0£. 



Drawing 4 
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Drawing 6 

7j fo^xxmi 



Drawing 9 
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Drawing 8 
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